The deprotection of acetals is an important step in organic synthesis due to the wide application of ac tals, especially in the course of a total synthesis. I Hence many reagents have been developed for this purpose? Considerable efforts have also been directed towards developing mild and selective methods for acetal deprotection. 3 Howev r, many of the reagents employed for this purpose are corrosive and often toxic. Our continued interest in bismuth(III) compounds, due largely to their remarkably low toxicity,4 low cost and ease of handling prompted us to investigate the use of bismuth iodide, Bi13, as a catalyst for the deprotection of acetals. 5 ,6 Bismuth iodide is a stable, commercially available solid that has been underutilized in organic synthesis. 7 In spite of the lack of solubility of most organic compounds in water, the low cost, easy availability and non-flammability of water as well as the observation of unexpected rate accelerations have led to an increasing number of organic reactions being carried out in water. 8 Herein, we report a mild method for the chemoselective deprotection of acetals and ketals in water using bismuth(III) iodide as a catalyst (Table 1) . Preliminary studies were conducted in aqueous THF but gratifyingly, subsequent attempts in water proved successful. As can be seen from Tabl 1, a wid range of acetals and ketals underwent smooth deprotection with as little as 1.0 mol % Bil3 at room temperature to give the corresponding carbonyl compound in good to excellent yields. Since the substrates shown in Table 1 and Bil3 are all insoluble in water, the reaction was carri d out by stirring a suspension of the substrate and catalyst in water. Under the reaction conditions, TBDMS ethers (entries 6, 16, and 17) and a phenolic ester (entry 7) did not undergo cleavage. Such chemoselectivity is especially useful in the course of a total synthesis where selective deprotection of protecting groups is oft n necessary . Although a detailed mechanistic study was not carried out, a few observations merit mention. The deprotection reactions were either not successful or incomplete in the absence of the catalyst. The pH of the reaction when carried out at room temperature with 1.0 mol % Bil3 was found to be '"'-'2 .54 suggesting the formation of HI by the hydrolysis of Bi1 3 . The hydrolysis of bismuth(III) salts has been reported in the literature.
6c The pH of 1.0 mol % HI in water was found to be '"'-'2.11 and the pH of 3.0 mol % HI in water was found to be 1.66. In an attempt to elucidate the role of HI versus Bi 3 + as a Lewis acid in the reaction, the deprotection of 2-(3 -bromophenyl)-1 ,3-dioxolane ( ntry l4a) was carried out under the reaction conditions in the pr sence of 10 equiv of solid a2C03. Under a Acetals we re either purchased commercially or synthesized by a p reviously reported method. 10 b All p roducts ha ve been previously repo rted and were cha racte rized by I Hand 13C MR spectroscopy . C R eaction p rogress was followed by GC, LC, or 1 H MR. d R efers to yield of the isolated product. The crude p rodu ct was found to be > 98% pure unless mentioned otherwise and hence further purification was deemed unnecessary.
C GC analysis indica ted that the crude pro duct is 96% pure. r Starting material was recove red unchanged. th se conditions no deprot ction was observed and the starting dioxolane was reco vered. The deprotection of citral dimethyl acetal (entry 10) using 1.0 mol % Bil3 in the presenc of proton spong ™ [1 ,8-(dim thylamino)naphthaleneJ9 was also unsuccessful. These results suggest that it is unlikely that the hyd ro lysis is catalyzed primarily by coordination of Be+ to the acetal oxygen and rather point to the role of HI in the depro tection. The depro tection of both 2-(3 -bromophenyl)-1,3 -dioxolane (entry 14) and citral dimethyl acetal (entry 10) was carried out successfully at room temperature using 3.0 mol % HI in water. Although the availabl evidenc suggests that HI plays an active role in the reaction, the use of bismuth iodide remains a more attractiv option than HI because it is non-corrosive and easier to dispense in contrast to hydriodic acid.
A representative procedure is given here: A mixture of trans-cinnamald hyd e dimethyl ac tal (0.5064 g, 2.84 mmol) in H 2 0 (5 .0 mL) was stirred as Bil3 (0.0 168 g, 0.0284 mmol, 1.0 mol %) was add d. The reaction was monitored by TLC (EtOAc/hexanes, 20/80, v/v) . After 1 h 40 min, EtOAc (40.0 mL) was added to the reaction mixture and the biphasic mixture was filtered thro ugh a bed of Celite . The aqueous layer from the filtrate was extracted with EtOAc (20 mL) and the combined organic layers were washed with 5% aqueous a2S20 3 (1 0 mL), 10% aqueous Na2C03 (10 mL), saturated aqueo us aCl (1 0 mL), and dried ( a2S04) . The solvent was removed on a rotary evaporator to yield 0.3403 g (91%) of a clear liquid that was identified to be trans-cinnamaldehyde by I Hand 13C MR spectroscopy . The purity of the crude product was det nnined to be > 98% by I Hand 13C MR as well as GC analysis. In summary, a chemoselective method for the depro tection of acetals and ketals catalyzed by bismuth(III) iodide in H 2 0 has been developed.
